[image: image1.jpg]<



[image: image1.jpg]

Controlling Enzyme Function Through Dynamics Allostery
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Introduction
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Enzymes are dependent on dynamics to perform their catalytic functions, allowing for the sampling of binding-competent conformations to facilitate substrate engagement and release.  Model systems have provided important insight into the role of dynamics and enzyme function, which include the enzyme cyclophilin-A.  However, there has been little direct insight into the role of dynamics and the specific interactions that underlie this enzyme’s function.  This has primarily been due to mutations within the cyclophilin-A active site, which alter active site dynamics but also alter the specific interactions with substrates.  To this end, we have identified several allosterically coupled distal sites that do not directly perturb the cylophilin-A active site ground state structure, but instead, specifically alter

Experimental

Standard Bruker sequences were used on an 800 cryo-probe to fully assign cyclophilin-A mutants and trosy-based R2-CPMG experiments were collected on both a 600 and 900 MHz Varian spectrometer.

Results and Discussion

We first identified and then mutated a distal dynamic residue to the cyclophilin-A active site, Val6, which induced perturbations throughout the enzyme as monitored through R2-CPMG dispersion relaxation (Fig. 1A).  Specifically, two distinct networks were identified based on their induced amplitude changes to R2-CPMG dispersion profiles.  Interestingly, these changes mirrored the functional changes in isomer-specific on rates (Fig. 1B), which means strongly suggests that these two dynamic networks are specifically controlling the on-rates of both the cis and trans isomer of the peptide substrate.

Conclusions
Dynamic fluctuations within cyclophilin-A can be remotely controlled to perturb both active site dynamics and binding, providing a remarkable link between the role of dynamic allostery and enzyme function.
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Figure 1. Allosterically coupled networks regulate isomer-specific binding.  A) Multiple mutations were made to cyclophilin-A that revealed two different functional outcomes to R2-CPMG dispersions, indicating two different coupled networks (pink and cyan) with two examples shown for each. Shown are R2-CPMG dispersions at 900 MHz and rates of exchange were determined using both 900 MHz and 600 MHz data. B) Lineshape analysis of the peptide substrate reveals that the amplitude changes mirror the on-rates in an isomer-specific manner.  








